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INTRODUCTION 

Southeastern Wyoming and adjacent parts of Colorado and Ne- 
braska constitute the district to which the results contained in this 
bulletin are directly applicable. The whole district has a greater alti- 
tude than most of the Great Plains area. The altitude at the Archer 
Field Station is 6,012 feet. The Plains continue to rise as the moun- 
tains to the west are approached until at some places the altitudes 
reach 7,000 feet. The altitude at the eastern boundary of Wyoming 
is about 5,000 feet. The contour varies from almost level or rolling 
to rough and broken by creeks and narrow dry ravines. The land 
along the creeks is usually irrigated and retained in rather large hold- 
ings. The upland is used for pasture and dry farming. 
In 1912 the Wyoming State Farm Board, in cooperation with the 

Offices of Cereal Investigations and Dry-Land Agriculture Investi- 
gations, both of the Bureau of Plant Industry, United States Depart- 
ment of Agriculture, established an experiment station at Archer, 
which is about 8 miles east of Cheyenne. The State farm board 
has been discontinued, and its functions have been transferred to the 
University of Wyoming. The Office of Cereal Investigations discon- 
tinued its cooperation June 30, 1920. The present cooperating 
bodies are the University of Wyoming and the Office of Dry-Land 
Agriculture Investigations. 

The station farm consists of 685 acres, of which 100 are in the ex- 
perimental field, 68 in the general field, 10 in the farmstead, and the 
remainder in pastures for horses and dairy cattle. Previous to 1923 
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the work of the Office of Dry-Land Agriculture Investigations oc- 
cupied 18 acres in the experimental field. Necessary additions to 
the experiments in 1923 increased the area to about 25 acres. 

The land was broken in 1912, and the first crop was grown in 1913. 
The preparation of the land was uniform for the crop of that year, 
so that the results of rotation and tillage methods begin with 1914. 
The process of obtaining the data has proceeded in a normal manner 
from year to year except in 1920, when the spring work on the rotation 
and tillage plats was not begun until June 4. The results of this 
delay were decreases in yields and in the demarcation of the various 
methods of tillage and cropping. The yield of spring wheat on 
disked corn stubble in the rotation plats was 4 bushels, whereas the 
yield of the same variety of wheat on disked corn stubble in the va- 
rietal trials was 11.9 bushels per acre. The yields of oats, barley, 
and flax were affected similarly. The planting of corn was not so 
much delayed, and the effects were not so marked. 

The data relating to dates and rates of seeding were procured from 
experiments conducted by the Office of Cereal Investigations and the 
Wyoming State Farm Board. 

The natural agricultural resources of the region consist of the na- 
tive grasses, which are well adapted to the production of cattle, sheep, 
and horses. The dry farmers who have succeeded in making com- 
fortable homes and who continue to receive substantial incomes have 
made use of the native grasses and increased the carrying capacity of 
the range by the production of forage crops. Those who have at- 
tempted to produce small grains only have in most cases failed. A 
combination of these two systems will probably result in increased 
incomes of the dry farmers and greater stability of both ranching and 
dry farming. 

SOIL 

The soil at the Archer Field Station is a chocolate-brown sandy 
loam with an interspersion of a small percentage of fine gravel. The 
soil is 3 to 4 feet deep and is underlain by either a hardpan or gravel. 
The hardpan consists of the gravel cemented together and is rather 
impervious. The soil at the station is fairly representative of the 
upland in the region, but the soil along the creeks and valleysis alluvial 
and varies considerably from that of the upland. The soil in its na- 
tive state is covered with a sod of grasses and other plants, including 
many legumes. 7 

CLIMATE 

The summers are rather short, cool, and pleasant, while there is 
little snow in the winters and heavy winds during January, February, 
and March. The heaviest snows generally occur during the late 
fall and middle spring months. The greatest precipitation is during 
April, May, June, and July. Fair average precipitation is received 
through August and September. The monthly, seasonal, and annual 
precipitation at the Archer Field Station from 1913 to 1923, inclusive, 
is given in Table 1. The monthly averages of the precipitation at 
Cheyenne, as recorded by the Weather Bureau for the same period 
of years and for the 53 years from 1871 to 1923, inclusive, are also 
shown in this table. The normal annual precipitation at Cheyenne | 
for the entire period of record was 14.17 inches, and the average | 
from 1913 to 1923, inclusive, was 15.51 inches. The average annual | 
precipitation at the Archer Field Station for the same years was 
15.01 inches. 
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TaBLeE 1.—Monthly, seasonal, and annual precipitation at the Archer Field Station 
from 1913 to 1923, inclusive, compared with the averages at Cheyenne, Wyo., for 
the same years and for the 53-year period from 1871 to 1923, inclusive, 

{ Precipitation in inches; T=trace. The averages shown at Cheyenne, Wyo., for both the 1l-year and 
the 53-year periods are from the records of the United States Weather Bureau] 

| Sea- 
r + | “ « |e Re | sonal, | An- Year Jan. | Feb.|Mar.| Apr. | May | June | July Aug. | Sept. Oct. | Nov.| Dec. | Apr—| nual 

Sept. 

NOUS reteset b 2 5 0.55 |0. 74 |0.33 | 1.35 | 2.25 | 1.51 | 2:06 | 2.09 | 2.23 | 0.66 | 0.46 | 1.65 | 11.49 | 15.88 
ONAN St ee Se Yr | .60} .56 | 2.54 | 1.46 | 1.12) 1.43 | 2.03 | .32] 1.29 26 | .16 | 8.90) 11.77 
OR So es 252 | .08 ) .49] .71 | 4.90 | 1.78 | 1.83 | 1.65 | 2.53 | 1.95] 1.81 | .03 |) .56 | 14.64 | 18. 32 
19162522. =—.- 23 ON) On R10 tea 0 OL). 48. | ARE Oo. | 130 os 73. 88 34 | 10.06 | 12.39 
1 ie ee nae .06 | .80 | .85 | 1.87 | 4.54.) .46|1.79/ 1.20} .91 or 40} .81 | 10.77 | 14.26 
NOISE = =. eee oe -47 | .89 | .19 | 4.14 | 1.86 | 2.78 | 2.74 | 1.66 | 2.41 Wigee eee | -58 | 15.59 | 19.59 
1OIOMAE as Ste ee T | .14| .87)|..58| .31} .59 | 2.76) 1.19} 3.10 | 1.48 | 1.26) 1.10) 8.53 | 13.38 
BO 20 Os ee RR = 20/69 1 34:1)) 8)88982)08") 4. 33 | Tea dh 25)- 288 1°. .57.) 515 I. 27) 1 1363] 15.85 
ity ee .95 | 07 14 86 | 2.19 | 2.47 | 1.79 | .76 08}, 21 OSs 13r| 8s 151 10233 
a AS op Ae ee P32) | 228°) 220°] 2233 1-215 7 2.30 | 1281) 2736 14 | .06 | 2.23 | 44 | 11.09 | 14. 62 
HORSE freee? 06 | .42 |1.06 | 86 | 2.98 | 2.69 | 1.38 | 459 114) 3.32) .16) .09 | 13.64 | 18.75 

AVERAGES | | | | | | ete 

11 years, 1913 to | | | | | 

Archer Sta- | | | 
fons -20 | «47 | .49) | 2.19 | 2.11 | 1.87 | 1.86) 2.16 | 1-32 | 1.09 | . 59 jet padrode | Hs0n 

Cheyenne..-_| .39 | .61 | .74 | 2.46 | 2, 320\ AL 124) 2NI2a A. G7) 1520 ASISs | SBS) o. 73 | 21 | 51 
53 years, 1871 to | | | 

1923: | | | | 
Cheyenne.__| .39 | .56 | .93 | 1.87 | 2.39 | 1.51 | 2.04) 1.49 |-1.18| .87| .47 | 47 | 10.48 | 14.17 
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Fic. 1.—Seasonal precipitation (inches), yield of spring wheat (bushels per acre) on disked corn ground, 
and yield of corn (bushels per acre) on spring-plowed wheat stubble at the Archer Field Station for 
each of the years from 1914 to 1923, inclusive. The yield of wheat in 1920 is from the varietal tests. 
The other yields are from the crop-rotation experiments and are given in Tables 2 and 7 
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About three-fourths of the average annual precipitation occurs 
during the 6-months growing season from April to September, in- 
clusive. This is a small quantity, but if distributed as best fits the 
needs of the growing crops it is sufficient. The feature of timeliness 
of the precipitation is often of greater importance than the quantity. 
The seasonal precipitation for each of the 10 years from 1914 to 1923, 
inclusive, is sho own in Figure 1. The average annual yields of spring 
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wheat and of corn, each on a standard method of preparation, are 
also shown in this figure. The years 1914, 1919, and 1921 each 
received practically the same seasonal precipitation, but differed 
considerably in the yields of corn and spring wheat. The annual 
precipitation was less in 1914 and in 1921 than in 1919. The order 
of yields for these three years places 1921 first, 1914 second, and 
1919 third. In 1914 and 1921 the yields of corn were higher than 
those of wheat, but in 1919 they were nearly equal. In 1915 the 
corn yield was nothing and the wheat yield high, but in 1916 and in 
1922 these records were reversed. The only year when both the 
corn and wheat yields were excessively ope was 1919. During this 
same year the yield of Kursk millet was 2,141 pounds of forage. The 
only yield of millet lower than this in the nine years from 1913 to 
1921, inclusive, was 1,770 pounds of hay in 1914. The 9-year aver- 
age vield was 3,310 pounds of hay peracre. Itis apparent from these 
results that different crops respond differently to the same seasonal 
precipitation. The factors which influence ‘this response are: (1) 
The distribution of the precipitation; (2) differences in cultural 
methods; (3) differences in the dates of maturity of crops; and (4) 
differences in the resistance of crops to drought, ‘disease, and storm. 
Each of these factors is of sufficient importance to require the careful 
consideration of anyone undertaking an agricultural pursuit in the 
region. 

EXPERIMENTAL METHODS 

The unit of experimentation is the tenth-acre plat. The plats are 
2 by S rods. They are separated on the ends by 20-foot roadways 
and on the sides by 5-foot alleys. The roadways and alleys are 
cultivated and Kept clean of vegetation except such as grows in late 
summer. The usual farm machinery is used for all operations, and 
the field conditions incident to the cultural methods under trial are . 
maintained as closely as possible. 

The staple crops—spring wheat, winter wheat, oats, barley, flax, 
and corn—are grown in continuous-cropping series by ‘several 
methods of cultivation, including alternation with fallow. They 
are also grown in rotations involving various combinations of succes- 
sion and of cultivation. The cultural methods to which these 
crops have been subjected are spring plowing, fall plowing, sub- 
soiling, listing, disking, fallowing, and green manurig. Barnyard 
manure has been used on a limited number of plats. Alfalfa and 
bromegrass each appear in 6-year rotations. 
Durum spring wheat was used in the rotation experiments. From 

1913 to 1918, inclusive, the variety was Beloturka, C. I. No. 1520; 
in 1919, 1920, and 1921 Arnautka, C. I. No. 1493; and in 1922 and 
1923, Acme, C. I. No. 5284. Turkey winter wheat was used to and 
including 1918. The variety of winter wheat grown in 1919, 1920, 
and 1921 was Kharkof, and in 1922 and 1923 it was Kanred. The 
oat was Swedish Select except in 1922 and 1923, when Ligowa, a 
variety of the same type, was grown. The variety of barley was 
Coast, C. I. No. 690 (California Feed), except in 1923, when a 
change was made to White Smyrna, C. I. No. 658. The flax was the 
common seed type. The variety of corn used is considered in 
presenting the results with that crop. 
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RESULTS WITH SPRING WHEAT 

The spring-wheat area in Wyoming was 44,0001 acres in 1912 
and 160,000? acres in 1923. The increase has come about by 
bre aking up the native prairie sod. The general method of pro- 
duction is to spring-plow the land once in two or three years. The 
crop is seeded on the plowed land and also in the stubble of the pre- 
vious small-grain crop. Often the stubble is not even disked, but 
this is more. “especially true with winter wheat and winter rye than 
with spring wheat. 

The annual and average yields of spring wheat by different 
methods for the 10 years “from 1914 to 1923, inclusive, are given 
in Table 2, and the average yields are shown eraphically i in Figure Zr 
The highest average annual yields were 24.8 bushels per acre in 
1915 and 23.3 bushels per acre in 1918. There has been no com- 
plete failure of spring wheat in any year, but the yields by all or 
most methods were very low in 5 of the 10 years. The low yield 
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Fic. 2.—Average acre yields of spring wheat grown by different methods at the Archer Field Station for 
the 10 years from 1914 to 1923,inclusive. The average following flax, spring plowed, is for the 9 years 
~from 1915 to 1923, inclusive 

in 1920 was largely due to late seeding, but in that year and also in 
1919 and 1921 the yields were reduced by rust. The 10-year average 
yield was 10.9 bushels per acre. 

The highest 10-year average yield, 13.3 bushels per acre, was 
obtained in a 4-year rotation in which wheat follows peas plow ed 
under for green manure. ‘This is 3 bushels per acre more than the 
yield following rye as a green manure. As the relative response to 
peas and to rye turned under as green manures was about the same 
in other rotations in which they were followed by oats and by winter 
wheat, the possibility that the better showing of peas might be due 
to chance seems remote. The yield, however, is not enough greater 
than that on fallow to pay for the cost of seeding the green-manure 
crop. The average yield on nine fallowed plats was i1.8 bushels 
per acre, only 1.5 “bushels less than the average yleld following peas 
plowed under. 

1U. S. Department of Agriculture. Bureau of Statistics. Statistics of the principal crops. Jn U.S 
Dept. Agr. Yearbook, 1912, p. 570. 1913. 

2——__ Statistics of important crops by States, 1921-1923. Spring wheat. Jn Weather, Crops, and 
Markets, v. 4, p. 670. 1923. 
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TABLE 2.—Yields of spring wheat grown by different methods at the Archer Field 
Station from 1914 to 1923, inclusive 

Yields per acre (bushels) 

Treatment and previous Pas Aver- 
crop age, 

aged 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1914 
to 

1923 

Fall plowed: 
COT at: ean ha aot Tay 82720535)" Les e130 2°) 2057 | Isw | 25302 853) 8105382 98 8.4 
Oats. Sia sscs eee 2| 4.3} 24.3 | 2.3 | 18.4 | 20.5 9} 4.1] 5.9 .9 | 13.5 9.6 
Spring wheat.________- 1 We ON Lose es 4 Mil oa lose 2 |) Zeon erocelal | 4.cOm|avleronl maa(ece 7.9 

Total or average -___- 4/ 5.5 | 23.1) 2.1] 138.4 |187) 1.5) 3.4) 6.2 9} 11.0 8.6 

Spring plowed: | P a 
ODN ae rae oe 1} 9.4 | 26.7 SOM NOM SABIE Shea A esl, 7 .9/ 15.3} 11.0 

OBES Sei Rae len ee en ee ee 1 4.6 | 23.7 1.6 | 11.0 | 22.7 1.5] 3.0] 9.3 -2 | 10.5 8.8 
Spring wheat -_2-._-__- 1 6.8 | 26.8 2.3 | 15.6! 18.4! 3.5 1.7 6. 2 1.3 | 10.7 9.3 
DLA Se ees oR, Syl tek ae eee ee 26.3 | 4.3 | 12,2 | 25.2 2.9 2.1 | 10.3 1.3 9.0 |110.4 

Total or average -____ AE MGS) 1 9459, 8) | Pe) MEO PPL Ph eh Oe! .9/ 11.4 9.8 

Subsoiled: Wheat -_-...-- 1| 58/250] 10/166|120/ 20| 29| 38/ 75/135] 90 
Listed: Wheat!_____222=s22 GES | ORES 8/143] 88] 3.2) 27) 47) 3.8] 68 7.4 
Disked:C orne=ss65. ees 9/ 63] 25.5] 5.0) 15.6 | 27.4 |) 4.9 | 4.0] 11.3] 3.3 | 147) 11.8 

Green manured: | et 
Wil th hye See 1 4.3 | 24.2 5.9 | 14.2 | 22.5 2.1 4.8 | 13.3 7 | 10.8 10.3 
Wath peasss sss -aaeee ae 1 9.7 | 26.5 | 11.4 | 16.5 | 38.1 2.0 5.2] 9.2] 4.0} 10.2 13.3 

Total or average_-___- 2 7%.0)| 25:4 | 8.7) 15.4) 30:3 | 2.1) 5.07) 11.3) || 254 | 1055.) es 

Fallowed. i222 ee 9 8.8 | 24.5 | 4.3 | 14.7! 23.0) 48 | 3.5 | 116] 64 | 16.1 man 8 

Average of all 30 plats ?_____|______ 7.0 | 24.8 | 4.0] 14.8 | 23.3 | 3.8 | 3.5 | 10.0] 3.7 | 13.6] 10.9 

1 Average of 9 years. * Only 29 plats in 1914. 

In the rotations nine plats of spring wheat are grown each year 
on disked corn ground. The average yield for the 10 years for which 
results have been obtained was 11.8 bushels per acre, exactly the same 
as the average on fallow. Wheat on corn ground plowed in the 
spring averaged 11 bushels per acre and on corn ground plowed in 
thé fall 8.4 bushels per acre. a 

The yields on fallow, green manures, and corn ground averaged 
higher as a group than those following wheat or other small grains. 
Within the latter group the range of yields was not great. Following 
oats the yield on fall plowing averaged slightly higher than on spring 
plowing. On the four plats cropped continuously to wheat the one 
plowed in the spring averaged 9.3 bushels, the one subsoiled 9 bushels, 
the one fall-plowed 7.9 bushels, and the one listed in the fall 7.4 
bushels per acre. One plat on spring plowing following flax averaged 
10.4 bushels for the nine years from 1915 to 1923, inclusive. In 
1914, the year lacking in the record of this plat, the yields of all 
plats were somewhat below the average. 

RESULTS WITH WINTER WHEAT 

When the experiments with rotations and cultural methods were 
planned in 1913, it was impossible to-determine from the informa- 
tion available whether spring wheat or winter wheat should be 
given the greater attention. The results show clearly the low value 
of winter wheat under the methods of cultivation generally prac- 
ticed. It has been necessary to reseed all or most plats in 7 years 
out of 10. The stand of winter wheat has been lost by winterkilling 
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and by soil blowing. Soil blowing is perhaps the more important 
factor of the two. Winds are high in winter and spring and when 
the surface of the ground is bare and dry cause more or less soil 
movement. Even a limited movement exposes the crowns and roots 
and breaks the surfaces of the leaves. The plants are unable to 
survive the damage and the heavy spring freezes incident to the 
altitude. 

The annual and average yields of winter wheat, including reseed- 
ings to spring wheat, on the several preparations under trial are 
given in Table 3 and the averages shown graphically in Figure 3. 
The average yield of all plats was 10.2 bushels, a fraction of a bushel 
less than the corresponding average with spring wheat. The yield 
following peas as green manure was higher than that following rye 
as green manure. The yield on fallow was practically the same 
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Fic. 3.—Average acre yields of winter wheat, including reseedings to spring wheat, grown by different 
methods at the Archer Field Station for the 10 years from 1914 to 1923, inclusive 

as the yield following peas plowed under and was only 0.3 bushel 
more than the yield of spring wheat on fallow. Disked corn ground 
averaged 11 bushels per acre. Late fall plowing, early fall plowing, 
subsoiling, and listing were all under trial on land continuously 
cropped to winter wheat. The average acre yields of these four 
methods ranged from 7.4 bushels on both late fall plowing and on 
subsoiling to 8.3 bushels on early fall plowing. 

TABLE 3.—Yields of winter wheat grown by different methods at the Archer Field 
Station from 1914 to 1923, inclusive 

[Includes reseedings to spring wheat] 

Yields per acre (bushels) 

Treatment and previous Eos | | ae 
eFeD aged | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1914 

to 
1923 

Late fall plowed: 
Winter wheat_________- 1 3.9 | 25.9 4.3 | 13.8 2.8 1.0 4.5 | 10.7 0. 4 7.0 7.4 

Early fall plowed: 
Winter wheat______-__- 1 4.9 | 24.7 7.4 | 14.7 253 1.4 S405 (alee! 5 9.3 8.3 

Subsoiled: Winter wheat___ 1 5.7 | 24.2 2.45 1386 2.0 1.9 4.3 9.3 PAT 7.8 7.4 
Listed: Winter wheat_-_-_-_-- 1 4.0 | 21.2 5.4 | 13.7 1.9 1.9 Use | HOS 5.0 8.3 8.0 
Sipbbledis@Oatss222=:42222: PAV LS ARI eRe PSE, 10.0 | 22.5 0 6.9 | 10.8 | 0 Oat 2 
Wisked'iCorm=—- = 2-224. 3 4.8) | 27.1 4) | PAG HP ateeal ib '%/ Be TL | PA oy .8 | 14.2 | 11.0 

Green manured: x 
VSG Gry Ciao se 2 2 ee. 1 ANGu\i20. 3 4.3 | 18.0 9.0 1.9 4.0 | 24.3 By IL Jb 10.6 
Wahi peastess2 be 2 1 61 || 29. 7 TO laOkl) 28:5 8 Dollie 2.0 9.2 12. 2 

Total or average----- 2| 5.5 | 27.5) 5.9) 17.5) 188) 14) 3.8) 209; 26) 105) 11.4 

BalTow ed eexeus ne hae footer ot Se 3 7.7 | 26.4 6. 27 55'611920:-3 1.8 4.0 | 24.3 5.4 9.2 12.1 

Average of all 14 plats!_____/-____- 5.6 | 26.0| 52) 140/145] 14] 46/181] 24) 102] 102 

1Number not complete until 1917. 
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Results on two plats in 3-year rotations in which winter. 
wheat is sown on disked oat stubble are available for the seven 
years from 1917 to 1923, inclusive. During this period the wheat 
sown on the unplowed oat stubble averaged 8.5 bushels per acre, 
while that sown on early-plowed wheat stubble averaged 6.6 bushels 
per acre. 

Recent results indicate that the use of the furrow drill may con- 
tribute materially to success with winter wheat in this region and 
that it may be possible to work out cultural methods by which the 
losses from soil blowing and winterkilling can be substantially 
reduced. 

RESULTS WITH OATS 

The area devoted to oats in Wyoming in 1923 was 175,000 3 acres. 
This acreage is about the same as that of spring wheat. In the dry- 
farming districts of the State this crop is produced chiefly for local 
feeding, and the straw is an important factor. In Laramie County, 
where dry farming is most extensive, there is a tendency to use some 
of the common forage millets in place of oats for hay. 
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Fic. 4.—Average acre yields of oats grown by different methods at the Archer Field Station for the 10 
years from 1914 to 1923, inclusive. The average following flax, spring plowed, is for the 9 years from 
1915 to 1923, inclusive 

The annual and average yields of oats by different rotation and 
tillage methods at the Archer Field Station for the 10 years from 
1914 to 1923, inclusive, are given in Table 4, and the average yields 
are shown graphically in Figure 4. The 10-year average yield was 
only 16.9 bushels per acre. In 1915, 1917, and 1918 the yields from 
nearly all methods were good; in 1914, 1920, 1921, and 1923 fair yields 
were produced by some methods, but the averages were low; and in 
the other three years, 1916, 1919, and 1922, the crop was either very 
poor or failed entirely. ° 

The highest average yields of oats were produced following corn. 
Nine plats on disked corn ground averaged 20.3 bushels for the 10 
years under study. Exactly the same average yield was produced 
by three plats on spring plowing following corn. The superior 
behavior of oats on corn ground emphasizes the place corn dccupies 
in the production of smali grains. A plat of oats on disked corn 
ground in 1923 is shown in Figure 5. The yield of this plat was 26.6 

3U. S. Department of Agriculture. Statistics of important crops by States, 1921-1923. Oats. In 
Weather, Crops, and Markets, v. 4, p. 673. 1923. 
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bushels per acre. Green manures do not rank as high as preparation 
for oats as they do for wheat, but the relative positions of peas and 
rye as green manures are the same. The average yield of two plats 
following peas plowed under was 18.4 bushels, and the average yield 
of two plats following rye plowed under was 3.2 bushels less. The 

Fic. 5.—Oats on disked corn ground at the Archer Field Station in 1923; yield, 26.6 bushels per 
acre. Compare with Figure 9 

average yield of five plats on fallow was 18 bushels per acre, about 
the same as that following peas as green manure. One plat on spring 
plowing following wheat in a 3-year rotation in which the other crop 
was corn averaged 18.2 bushels per acre. 

TaBLE 4.—Yields of oats grown by different methods at the Archer Field Station, 
from 1914 to 1923, inclusive 

Yields per acre (bushels) 

| | | | 
Treatment and previous Pints | | | a 
: LOR aged | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1914 

| | | to 
| | | 1923 

Fall plowed: | | 
Git Sakae SSR es Seca 1 | 14.5 | 35.9| 3.8] 23.4 | 18.1] 0 QS 2246 2.8| 10.4 
Spring wheat___..______ 4140-6 | 41.4] 3.802010) 361)  .7 | 149 | 3.8) 291] 15.5) 15.2 
Barlent stem een ee | 1] 10.1 | 37.5] 30)314/348] 0 | 122) 7.5) .9| 163) 15.4 
Waartier een aee ee | de pee (einen | Dee ose |e Os eee =. Oto ateG| "20: One 

Total or average} 7 | 11.2 |39.8| 3.7|28.0|304| .5/124{| 48| .7/144] 146 

Ontses 8 oe tow i es try t540-1- 33; 8 | 3:9 Ne2hes ozs s Btw Del 3. & | 228510 Shinn 1,9 
Spriigiwheat = = = 2 1] 23:4 | 44.1 | 2.8 | B45 27.7 | 16 | 16.9 | 16.6 Ibid {plays ea) eis 
gee eee enrer fer Plaats? [RADE (5° 7: (eee a6 5601. 7.19) 5: Oe iaS! Tet | 95K 15.6 11-1650 

yg an eee Lee eae 23 | 23.6 | 46.0] 5.8 | 27.4 | 46.9] 2.3 | 143/155] 16| 192) 20.3 

Total or average__--__ 6 21.4 | 42.5 | 5.2 | Ese Ro a Sia EE ae ee a: 

Subsoiled: Oats__...=__--_. | SOPtSe 7 |. 5. GaeetOnase | aO pide 7 2 2-0 Pe bn eS 
Listed: Oats_..._.___.____- fede ricleisso sas | 2.0n momma lgIo Is uot 3.4 47 lerO. 4] dae hey Ou5 
LDS 2/6 Re OT ri 1 a lee es | 9} 18.9) 41.5} 9.3) 819 | 39.0; 19) 187) 181) 32) 20.5) 20.3 

Sod breaking: a — Shs oa == 

Wital fee. 32 ee e 1] 11.9] 41.6] 1.9 | 27.3 | 18.4] .9| 12.8 | 15.0 3 | 4.7 {| 18.5 
IBroemeerass= == we Malet OPS lh 42, 2 :|- 2. Saezsromee sie | el 1 OLO Oo Seses 12. 4 

Total or average______ 2 | 11.2 419 | 25 Rear PGi |) 170) | 4 (76)|" 26 |p 688 | 13:0 

Green manured: | | 3 =) SP eRe 
Wathaye 905 22 Se ie OF) 34.5 | 6isausiesarisel 7115.5 | 20.1 7114.1| 15.2 
With peas....._________ HGS 188.6.| 12 Aeesgee ss 9 | 2.6 | 16. 1)| 13.9] 13 | 13.0] 18.4 

Total or average-_-_-____| 4 | 15.4 | 36.6 | 9.2 | 30.4 | 28.5 6 | 15.8 | 17.0 1.0.| 13.5 16.8 

Botlowed et (eee 5 P20reh| 3608 | 6. esa ae | 25 12-0 | a7 | 229: | 22.7 | 1s 0 

Average of all 353 plats_____|_____- | 16.5 | 39.6 | 6.5/ 288/328] 131/136|124; 17{|162| 169 

1 9-year average. 3 Number not complete until 1917. 
2 Only 2 plats on spring-plowed corn in 1914, 1915, 1916, and 1920. 

a 
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The lowest yields were from land cropped continuously to oats. 
One plat was subsoiled and averaged 9.3 bushels, one was listed 
and averaged 9.5 bushels, one was fall plowed and averaged 10.4 
bushels, and one was spring plowed and averaged 11.9 bushels per 
acre. The subsoiled plat in 1923 is shown in Figure 6. Compare 
the growth on this plat, which is representative of those continuously 
cropped to oats, with the much heavier growth following corn shown 
in Figure 5. 

Spring plowing is generally superior to fall plowing as a prepara- 
tion for oats. 
The 10-year average yield on alfalfa sod was 13.5 bushels and on 

brome-grass sod 12.4 bushels per acre. 

Fic. 6.—Oats at the Archer Field Station in 1923 on land subsoiled and continuously cropped to 
oats; yield, 3.4 bushels per acre. Compare with Figure 5 

RESULTS WITH BARLEY 

The acreage of barley in Wyoming is small, but there is continued 
and increasing interest in the crop. The rotation and cultural 
experiments contain but eight plats of barley. The annual and 
average yields of these plats are given in Table 5. Six of the plats 
were started a year Jater than the other work, and averages are com- 
puted for the nine years from 1915 to 1923, inclusive. The average 
yields for this period are shown graphically in Figure 7. These 
averages are comparable with the 10-year averages of other crops, 
as the yield of barley in 1914 was very nearly normal. 

The average yield of the eight plats for nine years was only 12.6 
bushels per acre. The heaviest yielding method under trial was 
summer fallow, on which the yield averaged 18.6 bushels per acre. 
The next highest yield, 15.1 bushels, was on disked corn ground. 
A plat on spring plowing following oats in a 3-year rotation 
averaged 14.2 bushels per acre. The lowest yields were on the four 
plats cropped continuously to barley. The spring-plowed plat in 
this series averaged 12.3 bushels, the listed plat 10.3 bushels, the 
fall-plowed plat 9.3 bushels, and the subsoiled plat 9.1 bushels per 
acre. With barley, as with other crops, spring plowing yielded 
higher than fall plowing, and no advantage was gained by subsoiling. 
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TaBLE 5.—Yields of barley grown by different methods at the Archer Field Station 
from 1914 to 1923, inclusive 

Yields per acre (bushels) 

| | | | | 
Treatment and previous Eus | | | A ver- 

crop age, 
aged | 1914 1915 | 1916 | 1917 | 1918 1919 | 1920 | 1921 | 1922 | 1923 | 1915 

} | | | to 

| 1923 

Steed ae eer | mars eal oar ee ere (tants 
Fall plowed: | | 

IBarle ype eat os eS | Li ee ee | 29.8 5.2 | 10.8 | 23.4 0.3); 1.5) 7.3 | 2.5 | 2.9 | 9.3 

Spring plowed: | | | 
Barley. 2 =e ae See 1 Diy fe ere Sikes 6.5 | 12.7 | 38.6 1 be 1.4 | 10.4 | 3.2| 5.8] 12.3 
Oatsaey se eat ee ee 1} 12.5 | 35.6 |! 7.3 | 19.0 | 30.4 5 43-1 1556 Leg, EPA | ake 

| | | | | 
Total or average______ alae tee 33.5 | 6.9 [°15-95) 345-} 9320+) 2°9°).13.0 | 24 )°°7.5 | 13.3 

Subsoiled: Barley_._______- Ih eae Y SPR) CRISES Zoey WN GkG) || CEG SPAS ZaG ti eueal 
iisteds= Barley 32-252 f_ fF) SEES 30. 6 Lessa) JUL | 2b {4 antes, 954 9.6 2.1 5.0 10.3 
piskeds1@ ome] 2-2. =~" - 22 | 1 | 10.4 | 30.2 | 12.9 | 17.9 | 32.5 Pau eeas Oa \elca3: |e 45451 Os25 lel bel 
iIDiskedsblax sa * eee ye 1h eee 30. 4 6.6 9.0 30.6 2AM Orta | wh ie beso, 10.416 11.9 
MST OWeO Sarees Leo | HAPS Se SiON 13.8 | PASS eas eAN ts hae 7.7} 19.6} 9.8 | 20.6; 18.6 

Average of all 8 plats... aioe © a peaees a 31.8| 7.3] 13.6| 287/ 24] 54| 125 | Bets | ta aC) a bee) SC 
| | H | | | 

lt Interpolated yield. 2 Six plats on prairie sod broken in May, 1913, and fallowed during the summer. 

RESULTS WITH FLAX 

The experiments with flax have been comparatively extensive. 
Flax has been grown under a wide range of cultural methods and 
following the more important crops. The continuously cropped 
plats, including the one alternating with fallow, were discontinued in 
1923. The results are given in Table 6 and show that none of the 
methods under trial have given satisfactory results. The highest 
average yield for the nine years from 1915 to 1923, inclusive, was 

BSUSHELS 
Oi IA (os J ml Le 

fE9LL PLOYWEO: CARLE)——-— 
SLOING LOWED: LEFICL EAE 
SLING PLOWLD* 297° S-—— 
SUBSOILEO: BARLE-—-———E 
LASALLE LEDCL LA — — = = == 
DI SAL OD? CORMV———-—---—— % 

DSALO* -ALAX————- 
45922 OE L — — — — — — — —- 

Fig 7.—Average acre yields of barley grown by different methods at the Archer Field Station for 
the nine years from 1915 to 1923, inclusive 

3.8 bushels on disked corn ground. The next highest yields were 3.6 
bushels on spring-plowed wheat stubble and 3.3 bushels on spring- 
plowed corn ground. Such yields do not make flax a serious com- 
petitor of other crops. | 

Flax was grown in these experiments only on old land. The chief 
difficulty with flax under this condition is its inability to compete 
with weeds, particularly with the Russianthistle. On one plat it 
was grown in intertilled strips. Using the grain drill three rows were 
sown and three left blank for cultivation. The weeds within the 
rows remained as much of a problem as in the ordinary sowings. 
The results of some experiments in 1923 indicate the possibility of 
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reducing weed growth by the use of a deep-running cultivator, such 
as the duck-foot, before seeding. The control of weeds in the early 
stages of growth seems to be one of the principal factors upon which 
the successful production of flax depends. 

Flax is ordinarily grown as a sod crop, but it has not been tried on 
sod in these experiments. Farm experience with flax on prairie sod 
on the whole has been unsatisfactory in this region. The trouble on 
sod is the lack of sufficient water rather than the competition of 
weeds. The native grasses keep the water in the soil reduced to a 
small quantity. Breaking is generally late, there is little water. 
already in the soil, and the precipitation during the season after 
breaking is not sufficient to meet the needs of the crop. The chances 
of success are greatly enhanced when the breaking is done early, so 
that the spring precipitation is conserved. 

TABLE 6.—Yvelds of flax grown by different methods at the Archer Field Station 
from 1914 to 1923, inclusive 

Yields per acre (bushels) 

Treatment and previous | pale Aver- 
crop age, 

aged 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1915 
to 

1923 

Fall plowed: 
ORD ates Oe ar eS Dl ee ae Hole a 0 7.2 2.4 0 0 1.9 0.9 1.6 2.8 

Blaxcs ae etigih ete nas Os Ga O 3.6 9 0 Ope) -S2le6Ou silos eRe pe 

Total or average _--_- i 4157) 11951080: Ges) eT OF sla eon ens 

Spring plowed: 
orneccesaek bide ee Dilan 13 ie 0 egw 0 0) eSh4 eee eo eSalaenseS 

Oatse tees ee ee Fe baer 15.4 | 0 @), Sfp ile 0 Onlewaraiaro 0 3.2 
Wihteat eure at eee | Saaeaies 15.0 | 0 8.6] 4.2 0 0! 4.6! 0 0 3.6 
Blan 3) Seen Tell) EAB Te) 7 WP ys) 0 i. | Seer Gales Oc re | er le 
lax?” Be: eee | oe SEG |e. Ie Samouiel 269 Cae Oe 1s | ee eae 

Total or average ____- 6 | aad 01. |, soe eelesace4. —0:\ ee onl oy rales on) Sesame 

Disked® Corn.-.._)auee rela {i:98|%0 i Bipea | 5.722 01\ mao Rie oan oats 
Subsoiled: Flax___________- We Be OUBS@ 3. 4 al 0 0 a 2) SS hes eee se 
istede hax ee eee 1 Bie | SoBe 9 O) 0 .4 0 0 SAA TO PN crear aes a 
Ballowederstaees 7 shsboe Te Gs Sumas ONO SOL) 1. 2 0 Ort Te 7c esl (i eeecaae are es 

Average of all 13 | 
plats 3... | Amie Tele OF = 1a Gayest 15h | see 40 Onan Se SG sles: 0 

1 10-year averages, 1914 to 1923, inclusive. ? In 3-row strips, intertilled. 3 Only 5 plats in 1914 and 7 in 1923. 

RESULTS WITH CORN 

The corn acreage in Wyoming increased from 11,000 acres in 1910 * 
to 150,000 acres in 1923.5 During the later years the increase was 
very marked. A definite method of culture has not yet been devel- 
oped. It is beginning to be recognized that corn is relatively a safe 
crop and that small grains sown upon disked corn ground produce 
well. The experimental data already presented show that for the 
most economical production small grains must be seeded upon disked 
cornland. The vital question to agriculture in this region, then, is 
the economical production of corn. In the consideration of this 

4U.S. Department of Agriculture. Bureau of Statistics. Statistics of the principal crops. Jn U. S. 
Dept. Agr. Yearbook, 1912, p. 560. 1913. 

5 Statistics of important crops by States, 1921-1923. Corn. Jn Weather, Crops, and Markets, 
v.4, p. 670. 1923. 
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subject 1t must be remembered that, although the grain yields are of 
great importance, the stover yields should be given more considera- 
tion than in sections where the production of forage is not so impor- 
tant. In order to make profitable use of the corn crop and of the 
lands not suited to tillage, livestock is necessary to farm operations. 
The closeness of the dryfarms to the ranges is an asset of which advan- 
tage will no doubt be taken in the future. 

The annual and average yields of corn by different methods are 
given in Table 7 and the averages shown graphically in Figure 8. 
Spring plowing produced higher yields than fall plowing. Spring- 
lowed barley stubble produced the highest 10-year average yield, 

19 bushels per acre. Spring-plowed spring-wheat land produced an 
average of 17.4 bushels per acre. Contrary to the results from con- 
tinuous cropping with the small grains, corn produced rather high 
vields on plats continuously cropped to corn except on the listed plat. 
Subsoiling produced an average acre yield of 17 bushels of corn, list- 
ing 11.4 bushels, and summer fallow 17.2 bushels. Spring-plowed 

FILL PLOMWEP* G2OSNMG HHEDGT--— 
SE9LL PLOUWLEO © VEIN ILO FELLA TI — 
4e9LL PLONE O: O977.8— —--—--—-—-- 
CALL FPLOUWED FLIX — = — = — —— == 
FILL, PLOUVED* COVP/V——-—-—-——--—-- ) 

S2ONGC PLOHWLED * B2LCINCG HYILLAT 
SLING PLOWLO* ANVIL? 4419 7B 
SOONG SLLOLMFLO- APT S—- —- er set 

S2LONVG PLOWLDP: RPRLEY——-——— ae 
SGLOINVC PLOWVED ¢ FLPX—————-—-—- 

IRE (PAU PX ERE EDN ee a —- 

40992. LOUK AD ae aree ae  - 

years from 1914 to 1923, inclusive. The averages following winter wheat, fall plowed, flax, fall plowed, 
and flax, spring plowed, are for the 9 years from 1915 to 1923, inclusive 

corn stubble produced an average yield of 16 bushels. This is 0.8 
bushel less than the average of all spring-plowed plats. Continuous 
corn on fall plowing produced an average yield of 14.7 bushels per 
acre, or 1 bushel more than the average of all fall-plowed plats. 
Farmers report good results by listing wheat stubble, but listed corn 
is generally a little later and smaller than surface-planted corn. 
Where the seasons are short and it is desired to cut the crop with a 
binder, these factors may become decisive. 
fe The yields of stover follow fairly closely the same order as those of 
grain, averaging 114 pounds to 1 bushel of grain, equal to about 
1,800 pounds per acre. 

During the years 1913 to 1915 Brown County Yellow Dent corn 
was grown on these plats. It was found to be rather late in maturing 
and was replaced by Northwestern Dent in 1916. In 1919 Swadley 
Yellow Dent from the Akron (Colo.) Field Station was introduced 
into this experiment and was used during 1919 and 1920. This corn 
is somewhat later than Northwestern Dent, and the ear is placed 
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higher on the stalk. It was found necessary to revert to North- 
western Dent, which has proved to be one of the best varieties for 
this district. Later varieties produce more stover but less grain. 
Careful attention should be given to the selection of a variety and 
strain of corn adapted to the local conditions. 

TABLE 7.—Average yields of corn grown by different methods at the Archer Field 
Station from 1914 to 1923, inclusive 

| Yields per acre (bushels) 

Treatment and previous rane | | Aver- 
crop Z age, 

ae 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1914 
|~ to 

| arm) ie oI | | 1993 
| ects) See nlf ee | = Ee ee 2 2 ee ee ee 

Fall plowed: | | 
Spring wheat _________- 2/122) — 0} 13.9916.3 7] 31.9:|. 7.5.) 7.91 91-170) 377. 128 
Winter wheat _________- } 12]_____-|- 0} 69}213/296|-18] 40] 14] 114 | 39.0/2128 
Oats.--__--__-.--.| 4/119] 0 112/196 / 27.1) 44] 48/ 81) 15.0) 369! 13.9 
Wlax_ te. ts toe yes  Aeorary RoE 0; 69/198/25.4] 0 | 24] 36] 7.3] 324/210.9 
Gorman Fs a3 | 1] 20.8 0| 15.4] 180/150) 7.5) 3.9) 185] 141) 337) 147 

SS SS SS 
Total or average __-___ 10 | 13.3 0} 11.3 19.1 }.27.2|-4.3.) 4.9) 7.51 128 | 35.2) 157 

Spring plowed: ~ | | | 
Spring wheat _________. pom tilde t | - 0} 22.0189 5 | 341 | S6icey fis | Peo) seen 
Winter wheat__________ | 34] 12.7_| 0 | 22.5 | 26.6 | 33.9 5. P| -3.2-} 10:9: 15-5 [33-9 [16.4 
Oats! tf eens | MW} 125! 0} 228) 21.8) 35.7) 52) 421137) 1441! 37.3] 168 
Barley te j.: $y eee [et is. 0 0 | 25.4 | 20.4 | 28.4] 9.6) 6.8) 15.6|17.9| 480} 19.0 
Flax. _: eae 2 0 | 24.3 }-2231 35.8} 3.2/1 5.7} 10.0] 147 | 325/216.5 
COV Tessar tee ata becca haz O | 22.3] 21.8] 141/)11L7] 40| 211]124)| 329; 160 

Total or average_____ | 25 | 13.3 O | 23.1 | 22.1 | 33.9}-5.4| 49| 13.5] 15.5 | 36.5 | 16.8 

Subsoiled: Corn---__------- par E220 O 418.8 | 26.3 | 11.9 | 20.0] 2.2} 21.4 | 15.7 | 32.0} 17.0 
Listed >: Corbecrsxissecss. ico besser Beh ah®. 1 O 413.1) 11.3] 3.5|17.5| 44 | 140] 131/180) 114 
Falowed eee | 1 | 20.0. 0} 29.8 | 221/143) 124] 58} 160/188] 326) 17.2 

Average of all 38 plats_| ee eae 114.0 | | 19.9 21.1| 30.2} 60] 48] 122]15.1|/ 356] 15.9 
: } 

oO 

1 Only one plat on fall-plowed winter wheat in 1916. 
*Q-year averages. 
3 Only three plats on spring-plowed winter wheat in 1916. 
+ Interpolated yields. 

GENERAL DISCUSSION OF ROTATIONS 

The experimental field was in native sod until 1912, and the first 
crops were grown on it in 1913. The soil is characterized by the fer- 
tility common to most semiarid and arid soils. It is evident that no 
changes in production due to changes in fertility are to be expected in 
so shorta time. If the different cropping systems are working toward 
such changes by reducing, maintaining, or increasing fertility, such 
effects are for the present masked by the already adequate supply of 
fertility and by the controlling influence of the inadequate supply of 
water. 

None of the plats to which barnyard manure has been applied have 
shown any increase in yield over those which do not receive manure. 
Plowing peas under for green manure has resulted in increasing the 
yields of the following crops of spring wheat, winter wheat, and oats 
over those on bare fallow. There are no soil-moisture determinations 
at this station from which to compare the relative water contents of 
the soil following these two preparations, but such comparisons at 
other stations and a consideration of the conditions of the two warrant 
the belief that the increased yield is not to be explained by an increased 
water supply. The beneficial effect, however, is exhausted in the one 
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crop that immediately follows the peas and is not evidenced in other 
crops in the rotations or in a cumulative effect in succeeding rounds of 

- the rotations. 
It is evident from the results that have been presented that, in de- 

termining what crop to sow, attention should be given to the crop that 
was last grown as well as to the preparation of the seed bed. The 
results show that up to the present time the crops have been little 
affected by the cropping or treatment further removed than one year. 
This leads to the conclusion that practically the full effect of rotation 
is realized in rotations only two years in length. It may, however, be 
necessary in planning the cropping system to make longer combina- 
tions than this. It is generally a good practice to have a fairly defi- 
nite plan of cropping arranged, so as to distribute labor in such a 
manner that as many acres as possible can be handled with a given 
unit of men, teams, and machinery. The production of corn on a por- 
tion of the farm accomplishes this to a large extent. 

CROP RESISTANCE TO DROUGHT, DISEASE, AND STORM 

The success of farm operations often depends upon the resistance 
of crops to adverse conditions, such as drought, disease, and severe 
storms. For these reasons the spring wheat most commonly grown 
in the immediate vicinity of the station is durum. The results of 

Fic. 9.—Kota spring wheat (at right) and Converse spring wheat (at left) at the Archer Field Station. 
ecuerse es nearly destroyed by black stem rust, but. Kota was little affected. Photographed Sep- 
ember 15, 1923 sf 

recent years have emphasized the necessity of rust-resistant cereals. 
Kota is recommended for a spring common wheat and Kanred for a 
winter variety. Figure 9 shows the variety-test plats of Kota and 
Converse wheat in 1923. Note how the latter had fallen from the 
effects of black stem rust, whereas the former was little affected. 
Acme is the highest yielding rust-resistant durum wheat, but it does 
not produce macaroni of satisfactory quality. Peliss has been found 
well adapted to the higher altitudes in Wyoming, yielding nearly as 
well as Acme.* Corn by its manner of growth and culture generally 
evades the drought. Severe hailstorms sometimes injure it greatly, 

6 Clark, J. A., Martin, J. H.,and Smith, R. W. Varietal experiments with spring wheat on the northern 
Great Plains. U.S. Dept. Agr. Bul. 878, 47 p., illus. 1920. 
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but it is generally able to recover in a large measure and to produce 
a fair yield of forage when other crops succumb. An early variety 
of corn is recommended on account of the short season. North- 
western Dent is the variety mainly grown at the experiment station. 

Notwithstanding the fact that oats are subject to injury from 
drought and hail, they are very extensively grown. In the varietal 
experiment the highest 9-year average yield of grain, 31.1 bushels 
per acre, was produced by Kherson. The average yield of straw of 
this variety was 1,845 pounds per acre. The largest average total 
yield was produced by Ligowa. The acre yield of this variety was 
30.8 bushes of grain and 2,217 pounds of straw. 

Barley has not been injured by hail and drought so severely as 
oats. The straw of the early varieties is short, the same as with 
oats. White Smyrna is recommended for an early variety and Horn 
for a late variety. The average acre yields for the 4-year period 
from 1918 to 1921, inclusive, were 28.3 bushels from White Smyrna 
and 30.1 bushels from Horn. Both are two-rowed bearded varieties, 
but the beards are not so heavy or persistent as they are on Coast, 
a commonly grown variety. 

DATES AND RATES OF SEEDING 

During the seven years from 1913 to 1919, inclusive, experiments 
were conducted in cooperation with the Office of Cereal Investiga- 
tions of the Bureau of Plant Industry to determine the best dates 
and rates of seeding the several spring-sown small grains. Similar 
experiments were conducted with winter wheat for the four years 
from 1918 to 1921, inclusive. A common wheat, Ladoga, sometimes 
known as Spring Turkey, was used in the date-of-seeding experi- 
ments with spring wheat. The highest average yield for the seven 
years from 1913 to 1919, inclusive, was 12.9 bushels per acre from 
seeding on May 1. The April 15 seeding averaged 10.9 bushels and 
the May 15 seeding 10.7 bushels. Seeding as late as June 1 and 
June 15 resulted in a marked falling off in yields. The growing and 
fruiting periods of such late seedings are extended into the drier part 
of the season and maturity is hastened by drought. 
A durum wheat, Arnautka (C. I. No. 1493), was used in the rate- 

of-seeding experiment with spring wheat. The yield of wheat is not 
influenced so much by the rate of seeding, within a considerable 
range, as it is by the date of seeding. The average acre yields for 
the seven years from 1913 to 1919, inclusive, from seeding at the 
rates of 2, 3, 4, 5, and 6 pecks per acre were 15.1, 15.7, 16.2, 15.9, 
and 15.7 bushels, respectively. Stands were rather thin and weedy 
from the sowings made at the rate of 2 pecks, and the yields were 
slightly decreased from rates of seeding heavier than 4 pecks. The 
results show the best rates of seeding to be from 3 to 4 pecks per acre. 

Experiments on the date of seeding oats were conducted with 
Swedish Select, a midseason variety, and Kherson, an early variety. | 
The experiments with Swedish Select covered only the three years | 
from 1917 to 1919, inclusive. During these three years the average 
acre yields from the different dates of seeding were May 1, 29.2 | 
bushels; May 15, 33.5 bushels; and June 1, 23.2 bushels. The ex- | 
periments with Kherson covered the seven years from 1913 to 1919, 
inclusive. The average acre yields from the different dates of seeding © 
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were May-1, 30.6 bushels; May 15, 29 bushels; and June 1, 26 bushels. 
With both varieties there was a sharp decrease in yield from sowing 
as late as June 1, but little choice as to the time of seeding before the 
middle of May. 

Kherson oats were sown at the rates of 3, 4, 5, 6, and 7 pecks per 
acre in each of the five years from 1914 to 1918, inclusive. The 
5-year average yields from each of these rates were 33.3, 36.6, 
39.3, 40.6, and 38.4 bushels per acre, respectively. These results 
indicate the best rate of seeding to be from 5 to 6 pecks per acre. 
A 2-rowed barley, Svanhals (C. 1. No. 187), was used in an experi- 

ment on the date of seeding barley which was conducted for the 
seven years from 1913 to 1919, inclusive. The dates of seeding 
were April 15, May 1, and May 15, except in 1918, when there was 
no seeding on April 15. The 7-year average yields for the May 
1 and May 15 dates of seeding were 18.8 and 20.4 bushels per acre. 
Excluding 1918 the 6-year average acre yields from each of the 
three dates of seeding were April 15, 15.1 bushels; May 1, 15.4 
bushels; and May 15, 15.7 bushels. It is evident that the best 
time to sow barley is during the first half of May. The ill effect 
of late seeding was shown in 1920 when Coast barley sown on 
disked corn ground in the varietal tests on May 22 yielded 20.8 
bushels per acre and sown on the same preparation in the rotation 
experiments on June 14 yielded only 5.9 bushels. 

Rate-of-seeding tests were conducted with Svanhals barley for 
the seven years from 1913 to 1919, inclusive. The average yields 
from seeding at the rates of 2, 3, 4, and 5 pecks were 19.9, 22.2, 23.7, 
and 22.9 bushels per acre, respectively. It is evident that about 4 
pecks per acre is as much seed as is necessary. 

The results of seeding flax at different dates depends more upon the 
cleanness of the seed bed from weeds than it does upon the date 
itself, provided the date is early enough to allow the crop to mature. 
In the date-of-seeding experiments the practice was to double-disk 
the land to be seeded to flax the day before seeding. ‘This gave the 
late seedings the cleaner seed beds, as the weeds in them had germi- 
nated and were destroyed before seeding. The experiments were 
conducted both on disked corn ground and on fallow. The better 
yields were on disked corn ground. The average acre yields for 
seedings on April 15, May 1, May 15, and June 1 were 4.8, 
6.6, 7.5, and 8.2 bushels, respectively. In 1918 a seeding made on 
June 15 yielded 8.4 bushels per acre. A seeding as late as this 
usually would not mature. 

The 5-year average yields of flax sown at the rates of 10, 15, 20, 
and 25 pounds per acre were 8.9, 9.6, 9.7, and 9.5 bushels per acre, 
respectively. ‘he 10-pound rate appears to be too light, but the 
differences between the other rates did not materially affect the 
yields. The variety used in both the date-of-seeding and the rate-of- 
seeding experiments was Russian (C. I. No. 19). 

The problems in the dates of seeding and rates of seeding of winter 
Wheat are peculiar to winter cereals. The chief difficulty in the 
production of winter wheat is soil blowing. The effect of the date 
of seeding on this factor is very important. If a good growth is 
produced before cold weather, the crop is certain to pass the winter 
in good condition unless it is damaged by soil blowing, and the better 
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the growth the better it will resist soil blowing. The dates upon 
which this crop was seeded were August 15, September 1 and 15, 
October 1 and 15, and November 1. ‘The average yields for the four 
years from 1918 to 1921, inclusive, for these dates were 18.9, 20.4, 

. 16.8, 10.2, 7.9, and 9.9 bushels per acre, respectively. It is obvious 
that September 1 is the preferable date of seeding. Seedings on 
disked oat stubble can be made earlher than this with profit, but on 
fallow there is likely to be some winterkilling from earlier seeding. 
Seedings of October 1 are seldom any better than seedings of a later 
date. It has been found that 3 pecks is sufficient seed on fallow, 
whereas 4 to 5 pecks is preferable on disked oat stubble. 

Figure 10 shows the crop of winter wheat on fallow seeded Sep- 
tember 1, 1920. The plat to the left was seeded August 15 and the 
one to the right on September 15. 

Fic. 10.—Winter wheat on fallow in 1921 at the Archer Field Station. Seeding of September 1, 1920, In 
center, seeding of August 15 at left, and that of September 15 at right 

SUMMARY 

The Archer Field Station is located near Cheyenne in southeastern 
Wyoming. The altitude is about 6,000 feet. The soil is typical of 
the upland soil of the region. The results of experiments in methods 
of crop production begin in 1913 and are reported to and including 
the year 1923. ) 

The average annual precipitation at the station for the 11 years 
from 1913 to 1923, inclusive, was 15.01 inches. The average annual 
precipitation recorded by the United States Weather Bureau at 
Cheyenne for the same period was 15.51 inches, and for the 53 years 
from 1871 to 1923 it was 14.17 inches. 

The average acre yield of spring wheat from all plats for the 10 
years from 1914 to 1923 was 10.9 bushels. The highest average yield, 
13.3 bushels, was following peas plowed under for green manure; but 
this method is too expensive to make it relatively profitable in com- 
parison with fallow or with disked corn ground, on both of which the 
yields averaged 11.8 bushels to the acre. The yields following small 
erains averaged from 7.4 to 9.3 bushels to the acre. 

Winter wheat is not a reliable crop. It was necessary to reseed all 
or most plats 7 years out of 10. The losses were due to winter- 
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killing and soil blowing. It may be possible to develop cultural 
methods that will reduce substantially the losses from these causes. 

The 10-year average yield of oats from all plats was 16.9 bushels to 
the acre. The highest average acre yields were obtained following 
corn, both disked and spring-plowed corn ground averaging 20.3 
bushels. The lowest yields were from plats cropped continuously to 
oats. The average yields of these plats were less than 12 bushels to 
the acre. , 

The average acre yield of barley was 12.6 bushels. The highest 
yield, 18.6 bushels, was on fallow. The next highest yield, 15.1 
bushels, was on disked corn ground. Plats cropped continuously to 
barley averaged from 9.1 to 12.3 bushels to the acre. 

Flax did not produce satisfactory average yields, largely on account 
of its inability to compete with weeds, particularly with the Russian- 
thistle. 

Corn proved a fairly reliable crop for both grain and forage. The 
use of an early variety is essential to the production of grain. The 
average yield of all plats was 15.9 bushels of grain and about 1,800 
ounds of stover to the acre. The average yield of corn was not as 

een on fallow as it was when grown by several other methods. 
Contrary to the results with small grains, continuous cropping to 
corn except on the listed plat produced relatively good yields. The 
yield of stover averaged 114 pounds to the bushel of grain. 

Yields of all crops were generally better on spring plowing than on 
fall plowing. 

Subsoiling did not prove an advantageous or profitable operation. 
Experiments on rate of seeding indicate the desirability of seeding 

at the following rates to the acre: Spring wheat, 3 to 4 pecks; winter 
wheat, 3 pecks on fallow and from 4 to 5 pecks on stubble; oats, 5 
to 6 pecks; barley, 4 pecks; and flax, 15 to 25 pounds. 

Experiments on date of seeding show that spring grains should 
not be sown later than the middle of May and winter grains about 
September 1. 

The choice of crops and varieties that evade or resist drought, 
storms, and diseases may contribute much to success. 

The danger of complete loss in any season may be greatly mini- 
mized by dividing the acreage between crops that make their prin- 
cipal growth in different parts of the season and mature at different 
times. This may be accomplished by the use of spring grains, 
winter grains, corn, and such crops as millet and Sudan grass. 

The production of corn is essential to the most economical pro- 
duction of small grains. Corn provides feed for livestock, and if the 
full value of it is to be realized it is necessary that it be fed on the 
farm. The growth of corn thus makes possible the production of 
small grains and the maintenance of livestock. Such a combination 
decreases the hazards of both the livestock and the grain production 
and tends to the maintenance of a stable agricultural population. 
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